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ABSTRACT 
 
 
Soap Dispenser is a personal care product which includes liquid soap and dispenser. 
This product generally use to washing a hand where can be found at the most toilet or 
restaurant. There has a lot of soap dispenser design and shape can be found in the 
market. The functions of the entire soap dispenser are almost same which is to dispense 
a liquid soap.  The main objective of the project was to design and develop a 
multipurpose soap dispenser prototype. An additional function may be adapted to the 
current soap dispenser to enhance the ability of the soap dispenser in order to meet the 
current demand. The process of development may be conducted based on several tools 
of idea and concept generation such as New Product Development (NPD) and Design 
for Manufacturing (DFM). The development was focused on the additional functions 
and performance of the product. Another wish was to increase consistency and 
reliability of the prototyped product. An initial pre-study gave insight in how to come 
out with multipurpose functions that can be adapted into the soap dispenser. A wide 
variety of soap dispenser and the other hygiene care product were studied to obtain 
complete understanding. Next phase was to generate ideas and new concepts which 
after the product and concept evaluation resulted from the analysis. These concepts 
were made as functional mock-ups for further testing and evaluation and finally built as 
a fully prototype. A new multipurpose soap dispenser prototype finally produced by 
using Fortus 360mc prototype machine. The recommended additional functions from 
the customer’s survey for a new multipurpose soap dispenser prototype are mini dustbin 
and tissue compartment. The product can be assembled and functions as expected. Thus, 
objective of the project is achieved successfully. 
 
 
 
 
 
 
 
 
 
 
 
vii 
 
ABSTRAK 
 
 
Dispenser sabun adalah produk penjagaan diri yang terdiri daripada cecair sabun dan 
detergen. Produk ini secara amnya digunakan untuk mencuci tangan di mana boleh 
didapati di kebanyakan tandas atau restoran. Produk ini boleh didapati di pasaran 
dengan pelbagai jenis bentuk dan rekabentuk. Fungsi produk-produk tersebut hampir 
sama iaitu digunakan untuk mengeluarkan cecair sabun detergen. Objektif utama projek 
ini adalah untuk membangunkan dan merekabentuk sebuah prototaip dispenser sabun 
serbaguna. Fungsi tambahan akan disesuaikan dengan produk untuk meningkatkan 
keupayaan dan memenuhi kehendak semasa. Proses untuk membangunkan boleh 
dijalankan berdasarkan beberapa alat idea dan dan penjanaan konsep seperti 
Pembangunan Produk Baru (NPD) dan Reka Bentuk untuk Pembuatan (DFM). 
Pembangunan telah memberi tumpuan kepada fungsi-fungsi tambahan dan prestasi 
produk. Hasrat lain adalah untuk meningkatkan keseragaman dan kebolehpercayaan 
produk yang diprototaip itu. Kajian pra-awal memberi gambaran tentang bagaimana 
untuk keluar dengan fungsi pelbagai guna yang boleh disesuaikan ke dalam dispenser 
sabun. Pelbagai dispenser sabun dan lain-lain produk penjagaan kebersihan telah dikaji 
untuk mendapatkan pemahaman yang lengkap. Fasa seterusnya adalah untuk menjana 
idea dan konsep baru yang selepas penilaian produk dan konsep adalah hasil daripada 
analisis. Konsep-konsep ini telah dibuat sebagai percubaan berfungsi untuk ujian lanjut 
dan penilaian dan akhirnya dibina sebagai prototaip sepenuhnya. Sabun baru pelbagai 
guna dispenser prototaip akhirnya dihasilkan dengan menggunakan mesin prototaip 
Fortus 360mc. Fungsi baru bagi produk seperti yang dicadangkan oleh pengguna adalah 
bekas sampah mini dan bekas tisu. Produk boleh dipasangkan serta berfungsi seperti 
yang diharapkan. Maka objektif projek telah berjaya dicapai. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 PROJECT BACKGROUND 
 
Soap Dispenser is a device which is use to dispense amount of liquid soap for 
hygienic purposes. A liquid soap dispensing system includes housing and a discharge 
mechanism for dispensing repeated doses of liquid soap from an associated cartridge. 
Soap dispenser in washrooms commonly require a user to depress a nozzle or lever in 
order to dispense a quantity of soap. The design of the soap dispenser is generally 
adopted and extensively used in public places for users to clean their hands and the 
structure of soap dispenser usually includes a housing containing a liquid soap and one 
end of the bag is connected to an appropriate flexible soap dispensing tube. The soap 
dispenser tube adopts the design of a one-way check valve, and thus the liquid soap can 
be squeezed out in one direction and its backflow to the body can be prevented. 
 
This invention relates to a multipurpose soap dispenser, particularly to a liquid 
soap dispenser with a several function and can be used for other purpose. The new 
design and improved soap dispenser is very useful, for example in toilet, where users 
may have difficulty to get a several accessories during hygienic activities. Multipurpose 
Soap Dispenser obviously would help user and the most important thing is improving 
their function much better. So, this design will be going on many processes before it 
will end up with prototype in order to achieve the objective and of course the customer 
need. 
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This final year project invention relates to improve currently soap dispenser 
structure, and more particularly to develop a new soap dispenser prototype that having 
multipurpose functions rather than only providing liquid soap. The design and 
development process will be conduct based on several idea and concept generation tools 
which are use to analyze the effectiveness of new product outcome.  
 
1.2 PROJECT PROBLEM STATEMENT 
 
 Soap dispensers are generally installed in public toilets and deliver small amount 
of liquid soap when operated. Mostly current soap dispenser only serves the soap liquid 
detergent to the user. There is no more function that can soap dispenser used for other 
purpose. Commonly people think that soap dispenser use for liquid soap purpose only. 
Actually there has a lot of function that we can integrate to the soap dispenser such as 
tissue dispenser mechanism, mini-dustbin mechanism and also box compartment 
mechanism.  
 
Those functions can be as a value added purpose to the soap dispenser. Besides 
that, current soap dispensers are not flexible and commonly placed at the wall. 
Multipurpose Soap dispenser also can be design as the portable soap dispenser for the 
traveler or medical and hospitality purpose.  
 
Therefore the problem statements of this project are: 
1. The soap dispenser design and appearance almost same at the market. There is no 
variation on the product specifications type. 
2. Current soap dispenser more focuses on to serve the liquid soap only rather than 
integrate with other purpose. Soap dispenser need to come out with a new multi 
functional purpose to give value added function on the product and make it more 
useable. 
3. The mounting mechanisms of the soap dispenser commonly fail and always break 
during or after refill the liquid soap. 
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1.3 PROJECT OBJECTIVES 
 
 The primary objectives of this invention is to provide a multipurpose soap 
dispenser which is capable of supplying a predetermined amount of liquid soap when 
used and which can prevent the leakage of liquid soap effectively. This project also can 
be as a long term practice for student in order to facing a real problem solving world 
and come out with a solution for each problem. The objectives of the projects are:  
 
I. To design and develop a new multipurpose soap dispenser that can meet 
 current customer and market demand 
To design a new multipurpose soap dispenser that can meet current user and 
market needed. Nowadays design is almost same of all soap dispensers at the 
market. This new multipurpose soap dispenser will be design as better looks. 
 
II. To research the tools of idea and concept generation on developing a new 
 multipurpose soap dispenser  
The process of design and development a new multipurpose soap dispenser 
product need to be study based on idea and concept generation tools such as 
New Product Development (NPD) and Design for Manufacturing (DFM). 
  
III. To enhances the ability and effectiveness of multipurpose soap dispenser 
that can suit to the usage environment 
To enhances the ability of soap dispenser that suit to the usage environment such 
as Tissue Dispenser mechanism, Mini-dustbin mechanism or Box Compartment 
mechanism. Those mechanisms will give value added to the soap dispenser and 
make it more useable. 
 
1.4 PROJECT SCOPE 
  
The scope of the project is more particularly focusing on the multipurpose soap 
dispenser for hygienic purpose. There are not many product of soap dispenser at market 
equipped with some additional function. This project will introduce a new multipurpose 
soap dispenser which is consisting of tissue dispenser mechanism, dustbin mechanism 
4 
 
and mini-brush mechanism. Therefore for the final product, we expected that this 
product will come out with at least 4 functions which are soap dispenser mechanism, 
tissue dispenser mechanism, dustbin mechanism and mini-brush mechanism. The 
multipurpose soap dispenser will be developed in 3D CAD software (SolidWork or 
CATIA) environment. 
   
These are scope of work in this project. Literature review about the design from any 
possible resource: 
1. Design and Develop Multipurpose Soap Dispenser for hygienic purpose. 
2. The Idea and Concept Generation will be developed by using following tools: 
a. New Product Development (NPD). 
b. Product Process Design. 
c. Design for Manufacturing (DFM). 
3. Virtual Product Design and analysis will be developed in 3D modeling software 
(CATIA & SolidWork). 
4. Finalized Virtual Product Design will be prototyped by using Rapid Prototyping 
(RP) machine. 
 
1.5 PROJECT FLOW CHART 
 
 The figures 1.1 show the overall flowcharts of the projects. The project start 
with discussion about the project title with the supervisor and prepare a complete 
proposal for the project. This consists of the project background discussion, the problem 
statement, the objective and the scope of the project.   
 
 The project continues with the literature review research. This chapter consists 
of all the data and information related to the development project and idea concept. 
After gathering all the required data and information, the project undergoes on apply the 
design tools. The design tools consist of New Product Development (NPD), product 
design process and Design for Manufacturing (DFM).  
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Figure 1.1: Project Flowchart 
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  After the design and development of the product concepts has done, the 
next step is to develop and design virtually the product using 3D software, CATIA. The 
product designed based on the specifications and concepts that have been chosen. The 
design started with the roughly sketching of several concepts, then chooses the best 
concept as the final design. The selected design then constructed to 3D solid modeling. 
  
 The 3D solid then will undergoes analysis process by using Finite Element 
Analysis (FEA) that can be done using CATIA software. This stage is important in 
order to ensure the product can be use for long lasting. If the analysis fails, then the 
design tools must go through under the design tools process again to troubleshoot the 
failure. If the analysis is good, then the project will go for the prototyping process by 
using Rapid Prototyping (RP) machines. 
  
 The prototyped product then will be tested to validate the strength and the 
function whether it is good or need some improvement. If there is need any changes 
then the mockup process will be conduct due to the changes. After the product has been 
validated, the last step is to discuss and preparing the final thesis before go for the final 
presentations. 
 
1.6 PROJECT SCHEDULE 
 
The overall project schedule has been detailed in the Gantt chart. (Appendix A). 
 
1.7 PROJECT EXPECTATION 
 
 At the end of this project, student must be able to describe as much as possible 
about the manufacturing process that has been involve during project. The outcome 
product should be able to functions and meet the objective. This product design and 
concept project should be able to improve the current product and enhances the ability 
of the product due to the customer demand. 
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CHAPTER 2 
 
 
LITERATURE REVIEW 
 
 
2.1 INTRODUCTION 
 
 This chapter reviews about literature review of some recent project or 
experiment or journal that related to the title of the project. In this chapter, there will be 
explanations on the New Product Development (NPD) process, the product design 
process, factors impacting product design and Rapid Prototyping (RP).  
 
2.2 NEW PRODUCT DEVELOPMENT (NPD) PROCESS 
 
New Product Development (NPD) process is the term used in engineering to 
describe the complete process in order to develop a new product in the market. 
Commonly, the product development process is involves in the idea generation and 
product design. The designer and inventor typically see new product development as the 
first step in generating an idea and commercializing new products. Product development 
is the process of inventing new product to be sold and used by the customers (Baralla, 
J.G, 1988).  
 
Design refers to the activities which creating the styling, look and feel the 
product, design the mechanism to make the product work. Development is refer to make 
reference to the whole procedure for determining a market chance, developing a product 
in order to attract the actual recognized marketplace and finally, testing, modifying as 
well as refining the product until it is ready for production (Baralla, J.G, 1988). 
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In the New Product Development (NPD) process, Idea generation is also known 
as “fuzzy front end”. The idea for the new product can be generate from a several tools 
such as SWOT analysis which are stand for Strength, Weakness, Opportunities and 
Threats. A great idea improvement is essential (Baralla, J.G, 1988). The needs of the 
target market usually are identified, reasonably competitive products are reviewed, 
solution specifications are defined, a product concept is selected, an economics analysis 
is finished and this development project is outlined. The idea generation activities are 
usually organized based on Figure 2.1 (Baralla, J.G, 1988). 
 
 
 
Figure 2.1: Idea Generation activities 
 
2.2.1 Identify Customer Needs 
 
The customer needs could be identify via interview or questionnaire survey with 
potential customers, focus group, through observing comparable product being used and 
researchers to identify customer requirements. The listing of need includes hidden 
needs, which are actually needs which customer might not be aware with the problems 
they merely accept without having question. Researcher develops the required 
information which bases the overall performance, size, weight, service life along with 
other specifications from the product. Customer requirements and product specifications 
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tend to be organized right into a hierarchical list having a comparative rating value 
given to each need and standards specifications (Baralla, J.G, 1988). 
 
2.2.2 Establish Target Specifications 
 
Depending on customers’ requirements and evaluations of competitive product, 
the designer establishes the target specifications from the prospective brand new 
product. The process of identifying customer’s needs is entirely a function of marketing, 
designer and engineers become involved in establishing target specifications. After 
designer have generated preliminary product concepts, the target on specifications 
usually are refined to be the reason for technical, manufacturing and economic realities. 
An analysis of competitive products is part of the process of establishing target 
specifications (Baralla, J.G, 1988). Other products may exhibit successful design 
attributes that should be improved in the new product. By understanding the shortfalls 
of competitive products, a list of improvements can be developed that will make the 
new product clearly superior to those of others. 
 
2.2.3 Generate Product Concepts 
 
Designers and engineers develop many product concepts to illustrate what sorts 
of product are generally feasible along with would best meet the requirement of the 
target specifications (Baralla, J.G, 1988). Engineers develop preliminary concepts to the 
architecture in the product, then industrial designer develop renderings to demonstrate 
styling along with layout alternatives. After narrowing the selection, non-functional 
visual appearance models are built of candidates designs. 
 
2.2.4 Select Product Concept 
 
From the process evaluation and also tradeoffs among attributes one last concept 
will be selected. The selection process could be confined for the team and also key 
executives inside company or perhaps customer could be polled for their input. 
Candidate appearance models are often used for additional market research, to receive 
10 
 
feedback coming from certain important customers or being a centerpiece regarding 
focus teams (Baralla, J.G, 1988). 
 
2.2.5 Refine Product Specifications  
 
Product specifications tend to be refined based on input in the foregoing 
activities. Final product specifications are resulted by tradeoffs made between 
technically feasibility, expected service life, projected price value and the actual 
financial limitations from the development project. With a new soap dispenser product 
for example, consumers may want a product that is lightweight, inexpensive, attractive, 
and with the ability of multi-purpose which has many function rather than dispense a 
liquid soap (Baralla, J.G, 1988). However, the mechanism needed for the multi-purpose 
feature will raises the selling price, add weight on the product along with introduce a 
new mechanism containing the risk of failure. Therefore, the designer must make a 
choice from a heavier, higher priced product as well as one it does not have multi-
purpose features. Whenever product attributes have been in conflict, or once the 
technical challenge or more selling cost of specific features outweighs its benefits, the 
specification might be dropped or even modified in support of other advantages. 
 
2.2.6 Plan Development Project 
 
In this final phase of idea generation, the designer prepares detail development 
plan with a list associated with activities, the required resources as well as expenses, 
along with a development schedule with milestones with regard to tracking progress. 
 
2.3 THE PRODUCT DESIGN PROCESS 
 
Certain steps are typical in the development on most product designs. They are 
idea generation, product screening, preliminary design and testing, as well as final 
design (Ullman, D.G, 1997). These types of steps are shown in Figure 2. Product 
designs will never be finished, but tend to be always updated along with new ideas. 
Let’s take a look at these steps within more detail. 
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Figure 1.2: Product design process 
 
2.3.1 Idea Development 
 
 All product designs start with an idea. The idea concept might come from a 
product designer that spends time with customers and it has a sense of what customers 
want, from an engineer with flare for innovations, or from anyone else in the 
organization. To remain competitive, designer must end up innovative and enhance new 
products regularly. In some industries, the cycle of new product development is 
predictable. We see this in the plastic industry, where new soap dispenser product come 
out every year, or the retail industry, where new fashion is designed for every season 
(Ullman, D.G, 1997).  
 
In other industries, new product releases are less predictable but just as 
important.  The body shop, retailer of plant-based skin care products, periodically 
comes up with new ideas for its product lines. The actual timing often is due to the 
market for any product, and whether product sales are declining or continuing to 
develop. 
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2.3.2 Product Screening  
 
 After a new product idea has been developed it will be evaluated to determine its 
possibility of success or we called as ‘Product Screening’. The product screening 
activities are evaluates the product design idea according to the needs of the major 
customer demand (Ullman, D.G, 1997). The Break-even-Analysis is a technique that can 
be useful when evaluating a new product. This technique computes the quantity of good 
a company needs to sell a product just to cover its cost or break even called the ‘break-
even’ point. When evaluating an idea for a new product it is helpful to compute its 
break-even quantity. An assessment can then be made as to how difficult or easy it will 
be to cover costs and make a profit. A product with a break-even quantity that is hard to 
attain might not be a good product choice to pursue. 
 
2.3.3 Preliminary Design and Testing 
 
 Once a product idea has passed the screening stage, it is time to begin 
preliminary design and testing. At this stage, design engineers translate general 
performance specifications into technical specifications. Prototypes are built and tested. 
Changes are made based on test results, and the procedure of studying, rebuilding a 
prototype, and testing proceeds (Ullman, D.G, 1997).  
 
2.3.4 Final Design 
 
 Using extensive design testing the products moves to one more design stage. It 
is where final product specifications are drafted. The final technical specifications are 
then translated into specific finalizing instructions to manufacture the product, which 
include picking out equipment, outlining jobs that need to be performed, identifying 
specific materials needed and suppliers which are to be used, and all the other aspects of 
organizing the process of this product production (Ullman, D.G, 1997). 
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2.4 FACTORS IMPACTING PRODUCT DESIGN 
 
There is an important thing that needs to be highlighted in order to design a new 
product. There are several factors that should be considered during the product design 
stage (Ullman, D.G, 1997) which are Design for Manufacturing (DFM), product life 
cycle, Concurrent Engineering (CE) and remanufacturing. Design for Manufacturing is 
a series of guidelines that need to be follow in order to produce a product easily and 
profitably. The product life cycle consist of a stage to ensure the product pass through in 
their lifetime and characterized by changing product demand over time. An approach 
that brings together multifunction teams in the early phase of product design in order to 
simultaneously design the product and the process is known as concurrent engineering. 
A remanufacturing is a term for the concepts of using components of old product in the 
new ones production. 
 
2.4.1 Design for Manufacture (DFM) 
  
Once we think of product design we generally first consider how to please the 
customer. However, we should consider how quick or difficult it is to manufacture the 
product. Otherwise, we might have the better plan that is difficult or too costly to 
manufacture. Design for Manufacture (DFM) is several guidelines that we need to 
follow to make a product easily in addition to profitably (Ullman, D.G, 1997). Design 
for Manufacture (DFM) guidelines focus on two issues: 
 
i. Design simplification  
Design simplification means reducing the number of parts and features of the 
product whenever possible. A simpler product is easier to make, costs less, and 
gives us higher quality. 
 
ii. Design standardization 
Design standardization refers to the use of common and interchangeable parts. 
By using interchangeable parts we can make a greater variety of products with 
less inventory and significantly lower cost and provide greater flexibility.  
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 There have a several guidelines in Design for Manufacturing (DFM) that need to 
be considered to produce new products before the product goes to the market. The 
guidelines consist of reduce the total number of parts, use standard components parts 
and materials, design for ease of fabrication, design of tolerances within manufacturing 
capabilities and use CAD software to evaluate the design. Figure 2.3 shows the overall 
guidelines of Design for Manufacturing (DFM). 
 
 
 
Figure 2.3: Guidelines of Design for Manufacturing (DFM) 
 
i. Reduce the Total Number of Parts 
By reducing the number of parts in a product design, this provides the best 
opportunity for reducing manufacturing costs. Fewer parts mean less 
engineering development time, purchases, inventory, work-in-processing time, 
fabrication and assembly steps, inspection, etc. Overall it reduces the level of 
intensity of all product-related activities. The design team’s focus is to evaluate 
each part to see if it can be eliminated, combined with another part or its 
function can be performed in a simpler way. 
 
 
